Extending our previous work for the planar case [1] , in this Letter we present fractionalization of the kernels of integral transforms that link the field quantities over two coaxial cylindrical surfaces of observation for the two-dimensional (2-D) monochromatic wave propagation, and over two concentric spherical surfaces of observation for the three-dimensional (3-D) wave propagation. With the proper radial normalizations, we show that the fractionalized kernels, with fractionalization parameter ν that here could attain complex values between zero and unity, can effectively be regarded as the kernels of the integral transforms that provide the radially normalized field quantities over the coaxial cylindrical surfaces (for 2-D case) and over the concentric spherical surfaces (for 3-D case) between the two original surfaces. Like in the planar case [1], here the fractionalized kernels can supply another way of interpreting the fields in the intermediate zones. 
Introduction
In a previous Letter [1] , we presented the concept of fractionalization of the kernels of integral transforms that relate a quantity of interest (e.g., potential or a Cartesian component of field) over an observation flat plane to the corresponding quantity over another flat plane parallel with the first one, and we showed that resulting fractionalized kernels can play the role of the kernels of integral transforms that "connect" the quantity on the first flat plane to the quantities on the intermediate parallel plane. That case study was part of our efforts in exploring the roles of fractionalization of operators in electromagnetics and developing and studying the area of fractional paradigm in electromagnetic theory [1] [2] [3] [4] [5] [6] [7] [8] . In the present Letter we extend our previous work to the cases of cylindrical and spherical surfaces of observations. The geometry and analysis of the problem for the cylindrical case is given in the next section, and that of the spherical case is addressed in the subsequent section.
Geometry and Analysis: Cylindrical Case for 2-D Wave Propagation
We consider both Cartesian and cylindrical coordinate systems ( , , ) x y z and ( , , ) r z wherein x r = cos and y r = sin . As in the planar case, here for the sake of simplicity of the analysis we again assume to have a monochromatic source independent of one coordinate (e.g., independent of z ) 1 , denoted as the volume current density J( , ) x y in free space with its x y -transverse cross section limited to a finite region. 
with H n (1) af being the n th -order Hankel function of the first kind, and a n 's being the constant coefficients determined from the knowledge of the source. 
This kernel can also be expanded using the Fourier series expansion for the ' variable as 
(1) 
The fractionalized operator, symbolically shown as L can be written as
b gL (10) where K r r o ( , ' ; ) 1 denotes the "fractionalized" kernel, which we wish to determine, and is the fractionalization parameter. The steps for fractionalization of the kernel is given in [1] and is not repeated here. Following similar mathematical steps described in (1)
From the above, one can then write the expression for the fractional kernel
(1) ; and when 0, the fractional kernel approaches the Dirac delta function ( ' ) , as expected. As in the planar case, here it can also be -6- shown that the integral transform (Eq. (10)) representing L satisfies the additivity
When the fractionalization parameter is neither zero nor unity, would the 
(1)
we can find the values of fractionalization parameter as follows 
This indicates that when the above conditions are satisfied, the fractionalized parameters n 's attain a single real value between zero and unity determined by the three radii r o , r 1 , and r int . 3 The form of this expression is similar to the one we obtained for the planar case in which the fractionalization parameter was given as = Eq. (18) may not be applicable and one should then again use Eq. (15) for the value of n . However, it must be noted that for a given source it is possible that for such large indexes the coefficients a n 's in Eqs. (2a) and (2b) are negligibly small and therefore those Fourier-series terms with high indexes may not contribute significantly in this case. However, if they do become significant, then one should notice that Eq. (18) would be valid only for those indexes for which the conditions used in Eq. (17) In the following section, we address a similar fractionalization of the kernel for the spherical case.
Geometry and Analysis: Spherical Case for 3-D Wave Propagation
For this case, the monochromatic source is assumed to be in a finite region of three-dimensional space and is denoted as 
where, using the standard spherical harmonics g can be explicitly written as
where is the fractionalization parameter. As in the 2-D cylindrical case, here again it can be easily seen that when 1, the fractional kernel becomes the original kernel; and 
